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HUMAN PLATELET 
TS PST ACTIVITY VS. THERMAL STABILITY 
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0.9-. (B) Genotype-Phenotype Correlation 
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HUMAN LIVER 
TS PST GENOTYPE-PHENOTYPE CORRELATION 
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(B) SULT1A2 Allozymes 
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ccgcsgccag 
ag-igcccacg 
gccccagcct 

gjrscccgcga 

geacgsKjgga 
ccccgccccc 
gacitegacc 
ccttggccca 
aafteeectafc 
cigggatcac 

gggcctectc 
tree canape 

acg~gaaact 
etgtsaccag 
ggattccaca 
acesccacct 
rgaccstggn 

ctcstccgcg 
gagccacgca 
actctgccca 
coccttcaafl 
atcagsgaga 
cagaaaaaaa 
cttaageceg 
eegpececag 



egatssgee:: 
ogeccagccs 
tgeccgaczc 
aaeagcggaa 
gcaggcBcae. 
isngecegtt 
ccccaacccc 
Ctssogcaga 

cgcagagcaa 
aaecaaagag 
cgtcctggea 
sggtagfcggc 

gctgcctgco 
agegeaacae 
egggcacaga 
gcccgcecge 
ct:t-=aoageg 
gagcctcctt 
gctggggccg 
cacacatece 
ac5«jgecegg 
gcitgtcigt 
aacctacaaa 
crcccagctg 
acccccecca 



gtgagaggag 
egggaagagg 
igcctccetc 

^ggacagccc 
^ceacgcttc 
cffectcccgg 
gaeaacgetc 
cacegtgcca 
aacgactcac 
SffgtacaCtc 
ctggcgggcg 

eageceggtc 
actcsgeacc 
aaagcc&cag 
ggagggagga 
c=c;gaacta 
aCgaCftaaga 
caaaccgagg 
acccccaggg 
teeagaeegg 
agecageagg 
;gvctggc;ff 
aacaaaccca 
gcacactaag 
cagtqqaj EcT' 



cctacctgec 
ccrcctccgg 
gcgcccagtt 
-ctggcccca 
cagaagaege 
cgctogag^c 
cstctgttic 
gctcaagega 
ctceatgcca 
ggctttistcc 

tcaagaagag 
atgaagag« 
cacgotttea 
ctcateceac 
cacttgceac 
tcaagggaac 
ggggtccocg 
aegcacczcc 
ocgaggagga 
gaaataaaac 

cctcgcggcc 
caggtgacet 
gaggggtgga 
crattcngcc 



egctccccgg 
a»gaaccegg 
gcgcaafecca 
tgcseeggta 
gactgogctc 
cagegcccet 
ttetctctzt 
tteccecgcc 
gtcaggctgg 
aggctectca 
gaacgcoggg 
caggaaaagg 
catgetactg 
t tire ago 3* 
cactct&tta 
cecetgaggg 
gecctageat 
tggaag&fftt 

cocct gecac 
geag^gxect 
aoagcctgga 
ttccagggcc 
gcccaggggc 
ctcsccccct 



gaoogsaa&g gsqaagctcs 

AGSaaACCC? CACCTCACaO AAC AXCCCTS CA17CCCO.C ACAGC ACCCA CAATCAtiCCA 



gacaggatga 
jjcogctcetg 
ggceggggea 
gctgtgaggc 
cggceccagc 
aaeecectce 
tcgagaccg* 
tcogectccc 
teccaaaeec 
caccccagcc 
geeczcaaga 
caaagacttc 
ateacacaat 
eceaceggre 
accccacacc 
ccgccgaggg 
icgagaag-a 
gggagatsc-a 
ccccccteec 
B g3ttgcggc 

gcgcatgggc 
cgcctatccc 
aggtcaggag 
cattctcecg 
ccciccscca 



ageggggece 
cccccag*gg 
gccgtgccec 
g-saecgett 
ctccccaccc 
agatac-csOt 
geitcactcfc 
aagtagctgg 
ccgactc^sg 
ogaaacaatc 
gegtgtetea 
teaagacegx 
gagateetag 
cttAgcgcat 
cscgeeccct 
caggggtgga 
tctecteigc 
ceestaccca 
scgggccccg 
tciteeagga 
tgr&ccetgc 
tostggggge 

cccagtgaca 
cc^tctaeac 
accccacccc 



ctg&gttcce 
gecaacgaee 
gatcctggca 
tsggeffaect 
eaccccetge 
ggcccagggg 
fegtcgcccag 
gatcocaggc 
gtgatctnes 
taaggacoog 
tgceccacaa 
ggtgccacao 
gcgoo&cc=a 
gcagctatct 
tcccgtgcca 
gsuotagee 
ctggaocrcc 
oacggttgtc 
tggcCtccao 
tsccctaica 
atccatgCSC 

c&gtgggctg 
tccwtc:r. 
jeeeggaoaa 
agcaaacrca 
c&cec=ecgg 



ceaaccccgo 
caactaagxg 
ttcsgfjgcsg 
gaeccggccg 
eccffggccgc 
aggecatcaa 
gccggagtgc 
gtgxgceaec 
cgccscggcc 
tgcaaaagte 
ggcotggggc 
czcacaecca 
caccaaacac 
caagtctccc 
ccccgtgtgg 
igaggdece j 
cacgcctcag 
tacctgtctc 
accccggcce 
atgtectcrg 
egccccaecc 
caccgggcca 
cccetctccc 
aaaa&aAaafr 
gtcgcggcct 
aageaaatct 



ctgccgncta 
cagcsccccg 
ageceggagg 
tgacggatga 
c^ccgaccaa 
aaaccggtgg 
aatggcgcga 
aggectgact 
ccccaaageg 
acgaabgtag 
tgaccctcac 
aaca&aggtg 
agcgccacgt 
ccctctcccc 
gcccaacagg 
ccagc-acgg 
cttcccccoc 
fftgcacagcc 
cccccggtct 
aggtccccag 
ctgcccectc 
gaacccccgg 
geccgygua 
aaaaaaaaaa 
tggagatcac 
oaCLccagce 

crqcggocGN BXON IB 



cctgccc^tt 
ggtcttgecg 
c&Boaactae 
ccaacccscg 
ccacagcagc 



aagctgaggc ccciggcatc 
tctttccccg ggggaggeca 
t^ccaeagcc teeggagtag 
(.tgctgcacc aggceggtet 
eaccdgagcc tegttcatte 
ooacoaqtgg ateacaqqec 



C.\Sb &gageg 
ceecs&ggac 
tcaccsaggc 
aggeeaceat 
gcctcagcct 
eeegg ceect 



acagagtgga 
accccatwte 
eggagtgeta 
eacectgect 
cccca^ggec 
aqEageagct 



ocggcceagg 
agaeaacccc 
tgggacectg 
ggetaacgtt 
fcgggaccata 
caqfeccetea 



flgGCCTTGCC 



gggcqtfr TTC CACA7S7CAC 



CCTOCCICQC 



CACAGGMOS 



gcgccctcac 
ggcctgtOtfl 
gccactgcag 
caaoaattct 
gfftgggafjec 



GC7CAACOC 
TCCTAGWT 



cecgcccage 
aaccc?cctc 
cctcg&accc 
Cttaaagact 
accccgccta 
tttq-teetgg 
GGCAaCATCT 



ttgcggcccc 
cttttcccctg 
ctg^gcccaa 
tctagogatg 
ggecsgegee 
ageccaaatg 



aac&ctccag 
tccgtttgtc 
gcgactctcc 
gg-gtcttgea 
cttoctgagG 
gactgegnee 



TCCTCXGTGC 



rr-r ^ctaa 



EXOK IA 



at as ggesaggctff gggaaccicc 



37 01 eeea oecege ccaqqeec ea gtgac= 



ocattagagc 
tagoaocaaq 



ccgacctggc 
aactccaCte 



tttcagcccQ 



ogecaagoaa 



exgacegpet ctgegagege gggcaageca 
caagqgaacg ongceagc&g tqqcrfecccga 
— - 1 TGGGGCCCC EXON II 



3801 CffCae^ 



[aAGCTOAT gcA^^ACC TCCCgCCCCC CACTGCACTA CCT^CG OG atCCC^CTCX TCAAGT^rT TQC^o^ ^ 

SIX q d T srpp LSY vx (S V P L I K— X— S o» B ■ » > L- 



Ucagasc^ cwwccccc cCTOaTOCC tGCXATOW c*ccT»ctxC KAGTCCCj^ agcgagg.gg gccacecacc ctc C ««gg tggcagcccc 
Q3F Q AR PO P L % I 3 T Y P K 3 d 



L.^ 5 ^ »cc.». 9 c c t ; 8 ..^c.c Uocc^c ^«c? « .^ca ^yc^^ 

r — ^v-nv-^rt^tg tgtgegcgtg 
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W;CT^ CC733AGAAG TGTCACC3AG CTCOCXTCTT CATGCGGCTG CCCTTCCTW AGTCWCC CCCAGGGATT gCCTCAG^ 



EXON III 



E 



:ca&go«cge aaggggageq qaQgaagaca gggeggggge tceag«c ac caqacc-.tcc 



— s M 



SGA^CTCTC AAAGACACACl EXON IV 



:3cccccaca 

A P H 



ACTCCTTSAAO 

L L X 



ccacaatccC 
aaatacaoaa 
ggcgagecag 
eggcaecegr 
ggggaaeccc 
tgagcccggg 
gagattgtcc 
cgsgaoccca 
ggggaccgee 
ggcggcagtg 
gaecsggcag 
'cccceetgcc 



aacacttiu? 
ctegccgggc 
agaececa«e 
ggc?gcceac 
cacccccata 
aggtcaaggt 
caacaaacaa 
gggoaggagg 
Cgecccctgc 
ggatcaccfic 
5actt-ggcc 
aaaccaagag 



XCACACCTGC 

T P T - p 



CCCTGOCTCT GCTCCCCCAC ^CTCTtttTCS ATCAOXACCT CAAG )&Q&9g 



cagggcacag cgccccacac 



gaggctgagg 
gcggtggcog 
actgcaccce 
cgccgraaeg 
aaodtgcaaa 
tgcagtgagt 
acaaacgaat 
ccctggctca 
bccgacgacc 
eggtggogcg 
CCC gag cage 
acgagccagc 



caggcasatc 
gtgccftgcaa 
agcocgagca 
cc«gcoctcc 
acaccagcag 
cat^atcaet 
aaataaaaae 
gcecagcccc 
a&gaacgtaa 
cgccctgccC 
-agatcc 
etggggeagg 



acctgoffgtc 
'ccceagc&ae 
acaagagcaa 
gggaggccaa 
ggca^ggegg 
ccagcgcacc 
aaaataaagt 

ggCCCtflfcCC 

ggccctcc*9 
cagatewgg 
tgactcggcc 
ctqtgcoqcg 



gggagtccga 
tccoaagccc 
aacceacaaa 
at&ggg&gga 
cocggcgctg 
ecaacctggg 
aaaacaaace 
tcccggga*a 
egugaccca 
cgcgacgcac 
ccaccggtgc 
acggcgccgq 



gagcaccccg 
gapacaggag 
aataaacaaa 
ccacttgagc 
cagceccagc 
cgacagaaaa 
ccacaaccaa 
gtcgcCCcae 
ogaaagecag 
tgatgeogat 
egtgagatct 
ggctoagtctt 



agcaacocag 
as&cacccga 
taaatagaca 
tcaggageta 
tactggaaag 
aaagooagac 
aagaaaoagc 
ctccc«agc 
agggegggee 
tacaccgeta 
caaacaagce 
te&gcececq 



aagaaccccg 

tacasacBoa 
eagaccagcc 
cccgaggctg 
caaggcc^&C 
aaaggtccag 
ceegecccat 
etcacagges 
cagaatatga 
tg ectccaag 



CAACGCAAAG GATG7GGCAC TTTCCTACTA CCACTTCTAC C*CATGCCC1 AGCTTGCACCC TCACCCICQG ACCTCCCACA 

WAX DVAV BY Y H f Y H H X X V H _P B P ° T W ° 3 

GTCGGAGAAQ 



eacj ayscyrci 

\ V Y 
OCTTCCTGCA 

r ii E 



cctccactoa 
oggaggcege 
aacaaaacti 
cgggaaaeaC 
gaggategee 
ccccttcttt 
gegeggggea 
ectctgcggc 
caeaaaaccc 
cggccccagg 
ccccaogtcc 



V A R 
SAACTTCATC 

X F B 



tccaa IGTCC 



cggcaccccc tgcctgctcc 



DVAV a T Y H f T nn* fi v n r — : 

Itgggcscga egggaggaag gaaagtgcog agecgagggg tggtggcttc aaegcaeagc aaccccgcgc 

TACGGATCCT CCXACCACd CGT^AGOAC TCC^GC ^AaCCGCAC CCACCCTOT? ^CT OCICT ^TTj 

««u urtP WWEL CRT H P_ V L V L P Y £ 2 = = » 



S YC3W YQH VOB WWEL 5 K f n r * j = i. 

gtgagaccac ccgegaagec tecccccatg cgacacccgg gggeeggcac ctcftcaggga cceaccaooo tcocccagcc 
cagcaggccc ggotccccca tcccgcctsc teggeceagg cctccccoce acaggcccca cctggcagcg gggcccacac 
MCMCcg catggggggc caeggatcag aaaccagcc cwctgccac tccctpccaa ««cg C gcc «ccagggcc 
tcacggtcct cacccatagg agecaageec agctcacgat gggaccacag ggcagacagc aacccccc.t 
~K*<H»a*aa taaeeaaatc acccctaaqg ttarragaaga qqaceccctt caG&Etccct 



tcacggtcct cacccatagg agecaageec agctcacgat gggaxcacag ggcagacagc Z~ZZ7~* 
gagccggctc egcagggtet ^a e***** caaccaaatc acccctga fl fl 

cactgaagao ccctctnctg gCcacj^ CgC CaIaaGGGAC AtTCXAAAaA TCCTGGACTT TtrwoccCAC 7CCCTCCCAG 



ccctccctig gcagccecca 
ggcccecace aoceacaecc 
•cagtcatgg aajaagacca 
ctggggcccc gggggttgaa 
oaatcaqcoa cccgagcctc 



^ p XR» IQKI VQH SLr*. 

3TTCAGCACA CGTCGTTCAA CCACATCAM AA6AACCCTA TCACCAACT1 CACCACCGTC CCCCAflG^CT TC J ?C ? C ^* 



V g h r ^ a a, & M K ' .t ■ 

CCAAACjigg gtgeeogeca geaegggggt ttggggcggg tgggagcag 

- G 



AGCAGACCCT 

S T V 
CAGCATCTCC 



ooACrrcATG 

D ? H 
CCCTTCATCA 

« r k k 



T T v f w & ^ rf^lf 7 T 

aoctocagee cceeeatang c.eecggggc ctcccccggg acgagactcc 



K , ,d i .^.^^ .-^^ gM -r-^rAc e stcccgcaga ATCACcccrr coatgcccac tatccggaga" 

agccctgctc cccgccctcc ccccccaj sc ATCCCT^OO ^™CSMCAC CACCTTCACC J™^^ A 5 R r DAD Y a E K 

ACATCCC^CC C^CAGCCTC AGCnCCCCT ^J^^S^CACaGGCTt: -CTCG3GTCAC TGCAGACGGA CWTOCOAAT CAAACCXAC (^COQC^ 
O CSL SFRS EL 



^ TATOAATTGA jg ^ «^ ««« = ^ ™gg gg^ 

^AgACOkACC TCGGCAACAT AgTRACATTC 1QT?AA ^AAA ATAAAA.AAA ATA**^:** w * 



EXON Y 



EXON VI 



EXON VH 



EXON VIII 



^gcggcccac g ?lSa 



eig-jre 1. JOXrTlA^ g«n» Sequence 



The *ATC* cr™..l«io„ initI. U <m »don -TO^r™.! t.on cc- JB<Jllcnc= . 



unSeriine*. *>«ino «eld sequence •neoa»« Sj. ehe sen* U U»ee<J u» .l«gl»--«et«. eoaa oen 




FIG. 6 



HUMAN SULT1A2 GENE SEQUENCE 



-3 73 J 
-3623 
-3 SIS 
-3423 
-3323 
-3229 
-3133 
-3 02? 
-2925 

-3725 

2629 

2533 
-2425 
-3323 
-3239 
-2129 
-2039 
-1529 
-18*9 
L739 
-1«9 
-1«9 
-1«29 
-1329 
-1229 

-iua 

-1023 
-929 
-829 
-129 
-»29 

-S29 
-429 
-320 
-229 
-123 
-23 

72 

172 

272 

312 

• 72 

S72 
«72 
772 
t72 
972 
1072 
1172 
1272 
1373 
1472 
1512 
1«7S 
1773 
1»13 
19T3 
2Q72 
2173 
2272 



etccccctsc 
ccgcccgcga 
cagc^cggg 
tgaacctgM 
gtggasgast 
geaeaeeaca 
eccutcccca 
aaceceigcc 
agtatfagaca 
gtgag««=e 
gagrtaaaegg 

ctggcacegg 

cgoagcCagc 
caeagaggsg 

a«gCa*CCCt 

ga<*cgaggag 
cggaaagaaa 
aggcaacggg 
Stgyecctgt 
esggcaggcg 
teagggflCag 



ttgsrcssca. 
g»gg*g*ECc 

ectcrccceg 
cgga&ccaga 
cagecotgcs 

ecccgggew 

gcgccaggcc 
actcactgaa 
atatccas?a 
tgggtgtaeg 
tcggecccca 
cccgctge.ee 

CCCCBQCCnS 
9ag»4gge? e 

actgcagegc 
ggtcagogee 
accfctcceaff 
gtcaggaggc 
.cag*cgea«e 



ccigcccget 
tcccygaaga 
ccagDtscse 
occcsatses 
Bgis**gayc 
agagetcagr 
-geccctcte 
aagegatxcc 
acgetgccc* 

googagg««e 
agagtceaea 

gtcecatatg 
tcccarcccc 
tgctagaase 
jagggeeaec 
cccgcggocc 
gggagaccca 
tgcaccccct 
aggggccgcg 
scccgccctt 
sggagcgcae 
flgcctgccca 
cagtgacaga 
ctcggagacc 



pectgggae* 
•ccag?!7eaa 
aatccagyca 

gccsctaaec 
cc&tsgegg* 
eeigesceag 
gga-eggecrc 
te? sggea cc 
^agsoggcec 
aaaaggtaaa 
esaetgastg 
cagggae-e*a 
ccaeeaatcc 
cgaaggccga 
cagcsotnraB 
c=ttcB«ea 
ceaengggge 

gggcagsegg 
cc^cagceti 
te-a*a.M**a 
seeteaagcc 



rrr — r r-rrr"^ pr '- 



- — a»#«»C«cea. 

SE«tttEiec 
tgccccagca 
cagactggtc 
Eceqcteict 



stcccgeccc 
acggcagecg 
cgaggcgtca 
cecagcct zc 
ccecccagae 
gacagageee 
ccceceaacc 
aaacC^scga 
ttagecag&a 
ftcaagagagc 
gacttctcaa 
eacagcgage 
txggcecetg 
caoacccccg 
tgagggeas? 
gcagee?«c 
gaeagvcgtc 
stotggccic 
gatcteccat 
azggatecac 
aggeccgegg 
tftcctccaac 
aaceccaaaa 
cgcccccagc 

.n Fcr ' l ' (;e 



eaaagggcea 

cgtcetgatc 
ccgccztggg 
ccacccsacc 
aetgftgaec 
Gaatrttgtx 
ag«ggga.cc 
ctccaggcga 
aeaa&ttasg 
geeccatgee 
gacrc?«pgt« 
csc?aggtga 
geacacgcag 
eeeccccece 
ggcggagcea 
CLctgcstgfl 

caagctteaa 
cgacyteeeo 
gceeigate* 
attssa«gg 
cccicc=«c 
aaaaaacege 
tggea**?" 
saeaeMac: 



ccctgceeag 

e-tgffgcxcaa 
•ggggcecca 
■tccgctgag 



cccgtggcte 
cectccete* 
gcgatt«eee 
««ae?etgcc 
tea tea eA at 



^>r. n nr & r CKttXGZT TCCCX&SAg: 



gaagccgagg 
BDyuaggoe* 
gctaggacta 
ccaaaactec 
eesaeaec&g 



eegetae 
agcettgecg 
eagaccccca 
ggecccogcc 



ecccgcoctc 
ccacc^aggc 
ccate**ae« 
Qccct«9ggi 
eeaauccag 



gregssccaa 
■egccccagc 
et^gcaccca 
egacctgote 
ccccgecctg 
caggggagjc 

aeoggegcoe 
tetos=aocc 
jacaagcgca 
eeacaaggcg 
eeaeaAtcca 
oaecsacaba 
ct«?»ea»g 
ytgcsaccec 
gtegccggag 
aaaccccacg 
gtgcccaggc 
ceccccctgg 
Eoaggcecoa 
accectgccc 
gccaggaccc 
ecccgcetgg 
accatigggc 
aggagggcaa 

TCATfe ggaqe 
teeeca^WA 
tsgagxgccg 
cggacagcct 
ctgggaecac 
et cage c get 



ccc:ggc=oc 
cgagtgcag& 
gggctg*gec 
tggetgtgae 

ggctgesege 

caceaaag^: 

gagcgcaaig 
gecaccaggr 
caggccccca 
a&agccatgs 

cacceaaata 
aaatacagcg 

eaccceteir 
ccgciggccc 
gaccsgccag 
ccccBgcses 
tgaecetaga 
tstttftaa=*g 
agggaseeac 
cttcacteta 
ctggca«ee 

tcageaeaga 
gacacaccgg 
caccccatct 
tgggatcies 
tat**#»e*e 

caoeqggccp 



tgget»M»g 
sscccggccc 
eggagggggs 
ggacgagcac 
gaccaacecc 
cagegggaca 
gcgcgaccKt 

aaagtgctaq 
•egeaggcag 
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FIG. 7 



1 acctctgcct cctggttcca agcaatcctc cttcctcacc ctccagagta gctgggatta 
61 cacgcgcctg ccaccgcgcc tggcctaatt tttgtatttt tagtagagat gggggtttcc 
121 aaccatgttg gccaggctgg tctccaaact cctgacctca ggtgatcctg cccacctaag 
131 cctcccaaaa tgctggtatt acaggcatca gccaccgtgc ccggcctaaa taattaataa 
241 aataatggac gatgggtgcc ttctactgag ctcccggtaa ttgtgagtga gtagaggact 
301 tgccctgggg acattcagtg acctgctggg tgttgctgag ctgtgaggaa gttcaggtct 
3 61 ggctgcagtg gtgaggctgt gactcaatca atcactgctg atgctcccag gacctgcacc 
421 agcttagtcc taggggcaag gattttaact gtccacctca gtttcttcat ttgtaagatg 
481 caaataacag tcacccctgc ctcatgggat ggagctgtgt aatgcccgca acagtgcctg 
541 ctgcatagag gggttgctgc cagctgcctc tccctccttg tctcttacct gcctgctgcc 



601 tagctcacga tgaagaqccq ccd ttgtgtt gcccccaccc tggctgcctg ctaagggccc 
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atgtgatctg cctggc agag gagtttcttc aggaagaacc agggcagctt ctgcccctag 
agggccaatg cccttgfe tga gtgcagtccc ctggccccag cctggtccac ctctgggaag 



781 agggtgccca gttgtgcaat ccaggcccag gcagctgagc cctcatctca gcatgcaggg 
841 cggatactgg agggggcttg tggcatctga ctctgtatct cctacctgcc cctctccttg 
901 gtagj ctgtga gaagtcactg ctttggggag ac ctgatctg gctgtgccag atggacactg"] 
961- lagaaagaagt agaagactca gaattagaag aj gtgagtgg gctttggtgg cgggctccct 
1021 accccactcc ctgccctggg ctgcctgtga ccacactgct tgcctctgca ggcacactgg 
1081 acagacctgc tggagacctg atcctcagtg tccttacccc ctcctacctc ttttctgtgc 
1141 cacctgctgt gggtccagca ggtttttact tgagtacaat aaaaagtcfcg agtcaagggt 

12 01 gccttatggt ggatgctgag gggaggggcg gagctagtag cccaaggtcc tgccagtcac 
1261 ggggcttcct caggggcaca gaggaggcag gaggggcccc tggccctagc acgtgaacag 
1321 cttctactct gcctggaaac cccatgcctc agctttcccc tacttgcctc tgagctcatg 

13 81 caattcttgg aagcctggga gacttacctt gaaattgaat gcaaatagga caaagaccaa 
1441 ggaggatggg gggatgccct ccttccacgg ggccctgtgg cttccaagtc ttaatctcct 
1501 ctagtctctt gtctacggag cctccttcaa acccagggaa agaaaagcac ctgccagggt 
1561 tgtttttctt ctaggatctt ctattgatgc tctgtgaggt cccccaggag ccatgaagct 
1621 agggctggct cctagggcaa tgggactaca gtgtccttgt cctttcttat tctttctgtt 
1681 ctttctttct ttcttttttt tttttttttt tttttttgag acagagtctc actctgttgc 
1741 ccaggctgga gtgcagtggt gtgatcttgg ctcactgaaa cctccgcctc ctgggttcaa 
18 01 gtgattctct tgcctcagcc tcctgagtag ctaggattac aggtgcccgc catcatgccc 
1861 agctaatttt tgtattttta gtagagacag ggtttcacca tgttggccag cttggtctcg 
1921 aactcctgac ctcaggtgat cctgctgcat cgacctccca aagtactggg attacaggcg 
1981 tgagccacca cgctcagcct ctttcttgtt ctatatgtcc atgctctgct ccacttctgc 
2041 cccttcactc tgccccacac atcactccag actggccttg tgctcagagc ctggaatgcc 
2101 tgggctgctg ggggcctgtg gactgcactg ggccagaacc cctgccgcct tcaagactgg 
2161 cctgtagcca gcaggtaggt gacttttccc aggccggcct atcccacctt tcccctccac 
2221 tcactcacct cccttgcctg ggtcaattag agaaagcttg tcggccaggc atggtggctc 
22 81 atgcctgtaa tctcagcact ttgggaggcc gaggcgggcg gatcatctga gctcaggagt 
2341 ttgagaccag* cctggccaac atggcaaaac cccgtctcta ctaaaaatac aaaaattaac 
2401 cggatgtggt ggtgtgcacc tgtaatccca gctactcggg aggctgaggc agaagaatcg 
2461 cttgaaccca ggagggggag gttacagtga gcggagatcg tgctactgca ttgcagcctg 
2521 ggcgagagag cgagtctcca tctcacataa aaaaaagaaa aagaaacaaa gcaagcttgt* 
25 81 ctgttggcct gccctgcagg gtggagttca gagggaaggt caggagccta gtgacagctc 
2641 aaaaaaaaaa aaacccaaat accaatgttg gccccttttg cctttcattc atgtgttttc 
2701 tatacactaa actcacatat tgggtttgca gatcactcca agcttggctg gagctgtggt 
27 61 ggtaaggagg gtaatagaga agcttcc cca ccctcaaccc caccccttcc ttcctggagt 
2 821 tcccagccct gactttagat ccctcccftca ctggaccttc aaaaccctca gggcagagag 
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cagccctaca ctccctacac cacacccata ctca gcccct gcaggcaagg agagaacagg 
tcaggttccc aagagctcaq I gtgagtqaca cgttggaatg gcccagggca ccttcaccct 



3001 gctcagcttg tggctccaac attctagaag ccgaggcctc tgccatcoct gccctttccc 
3061 atggatattc catttcaatt agacaaccca gccxggccgg aacococctg cgttccctct 
3121 tttcctttgt gtatttttga gacagggtgt tgctccgtca cocaggctgg agtgtagtgg 
3181 gatcctggcc cactgcagcc tcaaattcct aggctgaggc aatcctgccg cctcagcctc 
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3241 ctgagtagct ggggttacaa gagcaagcca ccacacccag ctaattttga aaaatatttt 
3 3 01 ttgtagagga gaggtcttgc tttgttgtcc aggttggtct caaactccag ggctcaaggg 
3361 atcctttccc gttggcctcc caaggctctg ggattacagg cgggagtcac cctgcctggg 
3421 cccctccttt tgatgagtca tcagttttca ttcccgcacg aggctctagc ccctggtacc 
34 81 agct.tagttg ctcaatgggc tgtgtttgtt ctggagccca gatggactgt ggccaggcaa 
3 541 gtggatcaca gacctggccg gcctgggagg tttccacatg tgaggggcat gaggggggct 
3601 caaggagggg agcatcgcgg agaggagcgc actgggtgga ggctgggggt cccagcagga 
3661 aatggtgaga caaagggcgc tggctggcag ggagacagca caggcaggcc ctagagcttc 
3721 ctcagcacag ctggactcrc ctggagacct tcacacaccc tgatatctgg gccccgcgct 
3781 acgagggtgc tttcactggt ctgcactatg ccccaggccc tgggattttg aacagctctg 

3 841 caggtgactg aaaggtgcgg ccaggctggg gaacgacctg gtttcagccc cagccccgcc 
3901 actgactgac tttgtgagtg cgggcaagtc actcagcctc cctaggcctc agtgacttcc 
3961 ctgaaagcaa aaactctgca aaggggcagc tgggtgctgg ctcacacctg taatcccagc 

4 021 actttgggag gctgaggtag acaaatcact tgaggccagg agttctagac cagcctggcc 
4081 aacatggtga aaccccatct ctactaaaga aaaaaaaaaa ttagctgagc atggttgtac 
4141 atgcttgtaa tcccagctac ttgggatgcc gaggcgggag gattgcttga acccaagagg 
42 01 tggagtttgc agtgagctga gattgtgcca cactgcactc cagcttgggt gagagtgaga 

42 61 ctccatctca aaaaaaaaaa aaaaaagaga gaatcc cact ttcttgctgt tgtgatggtg 
4321 gtaagggaac gggcctggct ctggcccctg atgcacg aac acggagctga tccaggacac 

43 81 ctcccgcccg ccactggagt acgtgaaggg ggtcccgctc atcaagtact ttgcagaggc 
4441 actggggccc ctgcagagct tccaagcccg acctgatgac ctgctcatca acacctaccc 
4501 caagtctgjgt aagtgaggag ggccacccac cctctcccag gcggcagtcc ccaccttggt 



4561 c agcaaggtc gtgccctcag cctgctcacc tcctatctcc ctccctctcc ag gcaccacc | 
4621 |tqggtqagcc agatactgga catgatctac cagggcggcg acctaga^ aa gtgtaacc&g 
4681 gctcccatct acgtacgggt gcccttcctt gaggtcaatg atccagggga accctcaggt 
4741 gcatggctgg gtcctggggg taaggga aqt ggaggaagac agggctgggg ct tcagctca 
4801 ccagaccttc cctgacccac tactcagfe gc tggagactct gaaagacaca ccgcccccac 
4861 iggctcat caa gtcacacctg cccctggctc tgctccctca gactctgttg gat cagaagg 

4 921 jtcaagjg tgag gccgggctca atggttcaca cctgtcatcc cagtttgaga ctgaggaggg 
*981 aggatccctt gaaggcgaga gatggagacc agcctgggca acattgctgt agagatgaca 
5041 tcccatctct acaaaaataa aattaacaac ctggtatggt ggcatagact gttcccagtt 
5101 acttaggagg ctcagcgggg aggactgttt atgcaaatag gaagctgcaa tgagccctga 
5161 tgatcctgct gctgcactcc agcctgggca acacagcaaa accatctcta cgaaaaaaaa 
5221 agttcccact gactggcaag gaaagccagg aaggggggct caggtgccct ctcagccatg 
52 81 tacctgttct tctggaaggg cctcctcgct tctgccaggc tcatcacatc tttttttttt 

5 341 ttgagacaga gtcttgctct gtcaccctgg ctggagtgca gtggcatgat ctcagctcac 
5401 tgcaacctcc gcctccccag ttcaagtgat tctcctgcct cagcctcctg agtagctggg 
5461 attacacccc: tcrtgctacca cacccggcta atttttgtac tctttttagt agagacgggg 
5521 tttcaccatg ctggtcaagt ggatctcaaa ctcttgacct tgtgatcctc ctgcctcgac 
5581 ctcacaaagt gctggaatta caggcgtgag ccaccgcgcc tggccctttt tttttttgag 
5641 acagtttcac tcttgttgcc gaggctagag cgcaatcgtg tgatctcggt tcactgcaac 
5701 caccgcctcc tgggttcaag caattctcct gcttcagcct cccaaggagc tgggattaca 
5761 ggtacctgcc^accacgcccg gctaattttg tatttttagt agagatgggg tttcaccatg 
5821 ttggtcaggc tggtcttgaa ctcctgacct caggtgatct ggcaccttgg cctcccaaag 
5881 tgccgggatt agaggcatga gccaccacgc ccagccttca tcacatcttg agagaggaca 
5 941 ctgtctgcct cttgctctga tgagggtctg atgcaaagga tagtgagtct ctacagtgca 
6001 cacttaagaa aggcagcatg tgggtgctca caggtcaggc ggaggagggg gagctggtgg 
6061 ggaccaggca tgccttgctc cagatcagga tatgatggca ttggtgcaga ttatattagt 
6121 atagaatatg gtctcaggaa ccaggcagga ctttggcttc cgagcagggt tcagatccca 
6181 gcttggccct acctgtgcag tgagatctca agcaagtcag cctctaagcc tcaggttcct 
6241 cctttgccag ttcaacagat g agctggcct ggggtgggct gtgtggtgat ggtgctgggg 
6301 ctqggtcctc tgcccctgca g^ tggtctat gttgcccgaa acccaaagga cgtggcggtc 
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tcctactacc atttccaccg tatggaaa ag gcgcaccctg agcctgggac ctgggacagc 



0 ^^ ,ttcctggaaa agttcatggc tggagaag|g t gggcttgact ggaggaagga gggtgtgaag 
6481 ccgaggggtg gtggc tataa cgtacagcaa ccctgtgtcg gtgccccctg cccgcttctc 
6541 tacE gtccta cqg gtcctgg taccagca cg tgcaggagtg gtgggagctg agccgcaccc 
660l jaccctgttct ctacctcttc tatgaaga| =a tgaaggaggc gagaccgact gtgatgcttc 
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6661 cccccatgtg acacctgggg gcaggcacct cacagggacc caccaaggcc acccagcccc 
6721 gtccctgggc ggctcccaca gcaagcccgg attccccatc ctacctccct ggcccaggcc 
67 81 cccccactgc agccccacct ggcagcaggc tcggcacagc tttcatcttc tgcacctgag 
6841 tcagctgcat gggtggccac ggatcagata cttagtccta ttgcttatcc tcaccaaagg 
6901 gtgtgccacc cagggccaca gtcatggaag aagaccatcc cggtcctcac ccataggcgc 
6961 caagccctgt tcatgatggg atcacagggc agagatcaat tcattttact cca^^gacta 
7021 gggccccagg ggttgaggct ctttggggtt tctaggggaa gtggccagat cccctctgag 
70 81 gttagagagg gggacccgtt ttgttttgct ccactgagga gccctctgct gctcagjaacc 
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ccaaaaggga gattcaaaag atcctggagt ttgtggggcg ctccctgcca gaggagacca 
tggacttcat ggttcagcac acgtcgttca aggagatgaa gaagaaccct atgaccaact 
acaccaccgt cccccaggag ctcatggacc acagcatctc ccccttcatg aggaaagjg tg" 



73 21 ggtgctggcc agcacggggg tttggggcgg gtgggagcag cagctgcagc ctccccatag 
73 81 gcacttgggg cctcccctgg gatgagactc cagctttgct ccctgccttc ctcccccagfi^ 



catggctggg gactggaaga ccaccttcac cgtggcgcag aatgagcgct tcgatgcgga 

ctatgcggag aagatggcag gctgcagcct cagcttccgc tctgagctgt gagaggggct 

cctggagtca ctgcagaggg agtgtgcgaa tctaccctga ccaatgggct caagaataaa 

gtatgatttt tgagtcaggc acagtggctc atgtctgcaa tcccagcgat ttgggaggtt 

gagctggtag gatcacaata ggccacgaat ttgagaccag cctggtaaaa tagtgagacc 

tcatctctac aaagatgtaa aaaaattagc cacatgtgct ggcacttacc tgtagtccca 

gctacttggg aagcagaggc tggaggatca tttcagccca ggaggttgtg gatacagtga 

gttatgacat gcccattcac tacagcctgg atgacaagca agaccctccc tccaaagaaa 
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7 981 agagaaactc tgagctgaaa gagtgaatgc ccggtggggc cacatatggt cacctctccc 
8041 ccagccttca gctccccagg tcaccatatc tggggagggg agaagggttt ggagaagtaa 
8101 aacccaggag atgtgtggag gggggatgtc tgtttaatcc cagcacatcc tctgctgtcc 
8161 tgccccaaga tggtggagga cgtcgagtcc gccgggcagc gtcacttttt cttgggctcc 
8221 ttagaagcta ccaggtacct ctgggccaca ctgagatgag gggagtagcc gcctgcatag 
82 81 gaggtgtctt caaacaggat agtatagtcc ctcctggggg ttgtgggggt aggtggccaa 
8341 ggaagggtag aggagcaagc ccccggggct ggttgtcaac tcactttgtt ggctggaatt 
8401 ggttgtaact tgaccacctc gggcaggatc ccactgctca tccccaa 



ataaagctca attaaaatja a aatatgattt gtgttcatgt agagcctgta ttggaaagga 



